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At  the  present  time,  three  types  of  variation  in  the 
angular  velocity  of  the  Earth's  rotation  are  known:  secular 
retardation,  irregular  "staggered"  fluctuations,  and  periodical 
seasonal  variations.  Prom  observations  conducted  in  the  years 
1937  through  1949,  it  was  found  that  the  annual  variation  in 
the  length  of  a  day  (.from  the  shortest  in  July  and  August  to  the 
longest  in  March)  averaged  0.0025  sec;  that  is,  the  diurnal  in¬ 
crease  In  the  length  of  a  day  6T  is  '£  1 . 4  •  10 ~B  sec. 

V 

The  rotary  motion  of  a  planetary  sphere  determines  its 
ellipticlty.  The  ellipticity  varies  under  the  influence  of  def¬ 
inite  Increments  of  centrifugal  forces,  which  ultimately  lead  to 
the  redistribution  of  the  mass  of  the  sphere.  These  additional 
deforming  forces,  broken  down  for  practical  purposes  into  verti¬ 
cal  (normal)  and  horizontal  (tangential)  components,  were  found 
to  approximate 


6  Fh  S  £  dir(l  -  3  sina  <p  )  (1) 

n  3 


5Ft  ■  »r  sin  2cp&a>;  (2) 

S  where  00  is  the  angular  velocity  of  the  earth's  rotation,  r  is  the 
radius  vector  of  the  ellipsoid,  cp . is  the  geocentric  latitude, 

€>Pp  is  the  increment  of  the  vertical  deforming  force,  and  &FT  is 
the  increment  of  the  horizontal  deforming  force. 
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'  Table  1.  Diurnal  increases  of  various 
characteristics  as  functions  of  latitude 
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Considered  separately  from  other  effects,  the  follow¬ 
ing  two  atmospheric  processes  may  result  from  the  rotation  of 
the  earth; 

l)  Variations  of  air  pressure  &P  due  to  the  increment 
of  the  vertical  deforming  force,  6F„» 

00 

6P  =  ctf6Ft(pdz,  (3) 


where  c  is  a  parameter  dependent  on  the  physical  properties  of 
the  atmosphere,  and  p  is  air  density.  Equation  (3)  indicates 
that  increases  in  the  angular  velocity  of  the  earth's  rotation 
cause  positive  increases  in  pressure  from  latitude  135 
the  poles  and  negative  increases  from  latitude  135  toward  the 
equator.  When  angular  velocity  decreases,  the  picture  is  re¬ 
versed.  The  extreme  values  of  the  increasing  preasure^oP  are 
reached  at  the  poles  and  the  equator.  At  latitude  T35  >  oP  «=  O. 
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2)  Emergence  of  a  component  of  air- current  velocity 
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East-west  currents  are  generated  during  the  increa.se  of  the 
angular  velocity  and  west-east  currents  during  the  decrease. 

For  the  hydrosphere,  variations  in  the  earth's  rota¬ 
tion  may  result  in  1)  emergence  of  a  component  of  the  velocity 
of  water  mass  currents  and  2)  variation  of  the  ocean  level  due 
to  the  greater  mobility  of  water  masses  as  compared  to  sub- 
crustal  plastic  matter.  On  the  assumption  that  the  radius  of 
the  lithosphere  remains  constant  in  a  varying  rotary  motion, 
the  increments  of  the  world  ocean  level  &-K  may  be  computed 
from  the  expression 

6  H  -  k  (i  _  3  Sin*  <p  )  &w.  (5) 

where  k  is  the  dimensionless  parameter  of  the  order  of  a  unit, 
R  is  the  mean  radius  of  ellipsoid,  and.  a-is  the  compression  of 
the  ellipsoid.  The  a  value  is  determined  by  the  relationship 

«  **  «% 

where  g  is  gravity  acceleration,  and  h  is  a  constant  depen¬ 
dent  on  the  structure  of  the  ellipsoid  under  consideration. 

Quantitative  computations  show  that  processes  caused 
by -variations  of  the  earth's  rotation  are  too  insignificant 
to  explain  the  existing  peculiarities  of  the  general  circula¬ 
tion  of  either  the  atmosphere  or  hydrosphere. 
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